Lamtoro (Leucaena leucocephala cv. Tarramba) merupakan hijauan sumber protein dari famili leguminosa. Varietas Tarramba mampu beradaptasi dengan baik di daerah tropis dan kering yaitu Nusa Tenggara Barat dan Nusa Tenggara Timur. Penelitian ini bertujuan untuk mengidentifikasi respon pertumbuhan dan morfologi kalus embriogenik tanaman lamtoro (L. leucaena cv. Tarramba) terhadap umur embrio yang berbeda dan level pemberian zat pengatur tumbuh auksin 2.4-D. eksplan yang digunakan berasal dari tanaman lamtoro (L. leucaena cv. Tarramba) sebanyak 400 eksplan. Penelitian ini terdiri dari 16 perlakuan dengan dua faktor, faktor pertama adalah pemberian konsentrasi ZPT 2,4-D 0.5 mg/L, 1 mg/L, 1.5 mg/L, dan 2 mg/L. Faktor kedua adalah jenis embrio mature embryo, cotyledon, heart, dan pre-globular. Masing-masing perlakuan diulang sebanyak 25 ulangan. Penelitian ini menggunakan rancangan lingkungan acak lengkap (RAL) dua faktor dengan analisis ragam (ANOVA). Penelitian ini diuji lanjut menggunakan Duncan. Analisis ragam menunjukkan pemberian ZPT 2,4-D pada konsentrasi 1.5 mg/L dan jenis mature embryo terhadap parameter pertambahan tinggi kalus, pertambahan diameter kalus, dan skor warna kalus berbeda nyata (P<0.05). parameter tekstur kalus menunjukkan hasil yang seragam pada seluruh perlakuan yaitu kompak. Kalus embriogenik tanaman lamtoro (Leucaena leucocephala cv. Tarramba) menunjukkan respon yang optimal pada konsentrasi ZPT 2,4-D 1.5 mg/L dan jenis mature embryo. Leucaena (Leucaena leucocephala cv. Tarramba) is a source of protein from the legume family. Tarramba varieties able to adapt well in tropical area such as West Nusa Tenggara and East Nusa Tenggara. This study aimed to identify the growth response and embryogenic callus morphology of lamtoro (L. leucaena cv. Tarramba) in embryos different ages and auxin 2,4-D levels. This research was used explants derived from lamtoro (L. leucocephala cv. Tarramba) as much 400 explants. this study conducted of 16 treatments with two factors, the first factor is the provision of PGR 2,4-D concentration of 0.5 mg/L, 1 mg/L, 1.5 mg/L and 2 mg/L. The second factor was the type of embryo such as mature embryo, cotyledon, heart, and pre-globular. Each treatment was repeated 25 replications. This study uses a randomized complete design (CRD) with two factors. Data were analyzed using analysis of variance and if there was significant difference, data were further analyzed using Duncan's multiple range test. Analysis of variance showed that PGR 2,4-D at a concentration of 1.5 mg/L and the type of optimum embryo was mature embryo callus on parameters as height, diameter increment callus, and callus color scores were significantly different (P<0.05). callus texture parameter indicates results that are uniform throughout the treatment that was compact callus. Lamtoro plant embryogenic callus (L. leucocephala cv. Tarramba) indicate an optimal response at the concentration of PGR 2,4-D 1.5 mg/L and the type of embryo was mature embryo.
Growth Response of Leucaena Embryogenic Callus on Embryo Age Differences and Auxin 2,4-Dichlorophenoxyacetic Acid

INTRODUCTION
Forage is the main source of ruminants feed. Forage play an important role in basic needs of cattles living, growth, power source, as well as an important component in supporting the production and reproduction of livestock. The forage requirement for ruminants is still relatively high, but the quality of productivity in the tropics is still relatively low. In general, forages are divided into two large families, Graminae and Leguminouse. Legume family is a source of protein. One type of legume that has a relatively high crude protein and is known well by the breeder is Leucaena (Leucaena leucocephala). Lamtoro plant has crude protein content of 23.7% -34% and has a high palatability (Yumiarty & Suradi 2010) .
Lamtoro plants can adapt well in the tropics. Additionally, lamtoro able to adapt to the soil with moderate acidity between pH 5.5 -6.5 and temperate climate with an annual rainfall of over 760 mm in the region of East Nusa Tenggara and West Nusa Tenggara. One lamtoro varieties that are well developed in Indonesia is Tarramba varieties. Based on research of Yumiarty & Suradi (2010) lamtoro varieties Tarramba (Leucaena leucocephala cv. Tarramba) has the advantage of a leafhopper resistant to pests and resistant to drought. Manpaki et al. (2016) states lamtoro Tarramba varieties are grown through somatic phase lasting at pH 5.5. Utilization of tissue culture technology enables to perform fast and accurate assessment. Furthermore, tissue culture techniques allow for the rapid multiplication of seeds produced, uniform quality, and facilitate the standardization of plant seeds.
Provision of plant parts such candidates protoplasm, the cell, group of cells, tissues and organs can be performed with tissue culture methods that will produce meristematic or embryogenic sections. Culture of lamtoro is efficient and allows to get a diversity of genetic variation is a callus. Callus is an organized collection of cells comprising paranchyma cells. Selected candidates callus is embryogenic explants. Selection of embryogenic explants to produce derivative irreversible means superior properties of genetic diversity decrypted result is not returned to normal.
Mechanism of callus growing derived from the embryo plant varieties Tarramba lamtoro done carefully because the span of embryo growth can not be ensured in practice. Growing young embryos performed at optimal environmental in vitro condition. Techniques using embryonic explants derived from plants have been used to obtain seeds from the crosses between species of plants. The major advantage in using callus explant embriogenic is able to accelerate the acquisition of callus as used are very young embryos, so the development of the callus is not rapidly decreasing and potentially extend the life of callus in a long time. The use of increasingly younger explants will improve in vitro culture. Age significantly affected the development of the embryo to corn embryo explants in vitro (Binott et al. 2008) .
The development of biotechnology through forage breeding through tissue culture can be carried out with the help of plant growth regulator (PGR). Plant growth regulators is one important factor in the successful growth of callus cultured. In general, plant growth regulators can be divided into two plant growth regulators or phytohormones called endogenous and exogenous growth regulating substances or synthetic. Plant growth regulators on the plant consists of five groups: auxin, cytokinin, gibberellin, ethylene and abscisic acid. In the development of callus, auxin hormones from the class provides the greatest impact. Auxin is a compound effect on cell growth, raising the osmotic pressure, increase protein synthesis, increase the cell permeability to water and flex or soften the cell walls that followed reduced pressure cell wall so that water can get into the cell, along with the increase in cell volume. Therefore, in plant growth regulator substances have a significant influence in explants growth. Auxin used in this study was 2.4-Dichlorophenoxyacetic acid (2,4-D) as a synthetic hormone that is more stable and not easily decomposed by changes in temperature and enzymatic.
Forage breeding using tissue culture techniques is expected to give good results for growth, as well as the properties of uniform and superior in plant embryogenic callus lamtoro Tarramba varieties selected at the level of plant growth regulator auxin 2.4-D. This study aims to identify of growth response and embryogenic callus morphology of plants lamtoro (L. leucaena cv. Tarramba) of the embryos different ages and levels of growth regulator auxin giving 2.4-D. This study consisted of two phases of research, there are preparation of explants embryos and embryonic callus induction on media treatment. Explants embryos to be used is derived from plant pods lamtoro (L. leucocephala cv. Tarramba) of different ages. Lamtoro pods thoroughly washed with soap and then sterilized using 20% Clorox for 7 minutes, then Clorox 15% for 7 minutes, and soaked in Clorox 10% for 7 minutes. After soaking, rinse the pod in distilled water for 5 minutes. Sterile pods in place in a petri dish to do the stripping. The pods are taken consisted of four age groups, namely pre-globular, heart, cotyledon and mature embryos.
MATERIALS AND METHODS
This
The main media used was MS medium plus growth regulator (PGR) 2.4 dichlrophenoxyacetic acid for callus induction at a concentration of 0.5 mg/L, 1 mg/L, 1.5 mg/L, and 2 mg/L. The explants used were preglobular, heart, cotyledon and mature embryos were transferred into the medium with a subculture technique in a laminar airflow. Each bottle contains 20 ml of media were planted 1 embryos in accordance with the treatment given. Callus induction was observed for five weeks weeks. Explants grown into a green compact callus indicates the use of a good growing medium. The design environment used in the study of this phase is completely randomized design (CRD) Factorial with A factor is a given plant growth regulator and factor B is a type of plant embryos were used as explants. PGR used at one stage was 2.4 dichlorophenoxyacetic acid by 4 levels of treatment there are 0.5, 1.0, 1.5, and 2.0 mg/L. Each treatment was repeated 20 times with the unit observation in the form of a vial containing MS medium and 1 explant. Data will be analyzed using analysis of variance (ANOVA) using SPSS instrument 16, then if there is difference will be test with Duncan test.
RESULTS AND DISCUSSION
Plant height and callus diameter (L. leucocephala cv. Tarramba)
Height and diameter of the callus is a major variable in the morphological characteristics of the plant. Height callus of lamtoro (L. leucocephala cv. Tarramba) are presented in Table 1 . The lowest of callus height growth in first week after planting occurred in all PGR concentrations of 2,4-D. Type of pre-globular embryo that is equal to 0 cm and the highest occurred in PGR concentration of 2,4-D 1.5 mg/L in type of mature embryo that is equal to 1,085 cm. Results of analysis of variance showed PGR giving 2,4-D at all levels of concentration and type of embryos significantly different with high accretion callus (P<0.05). Interaction between PGR giving 2,4-D and high-gain types of embryo against callus. The pattern of high accretion callus from the first week to the fourth week after planting that is contained in the delivery of PGR maximum peak of 2,4-D 1.5 mg/L while the minimum peak occurs at 0.5 mg/L. Type of embryos that showed the best performance on high accretion callus every week observation is mature embryos. A similar incident occurred in the fourth week after planting there is high accretion lowest callus persists on the type of pre-globular embryo of 0.055 cm while the highest occurred in PGR concentrations of 2,4-D 1.5 mg/L in type of mature embryo of 1.265 cm.
Growth in mature embryos showed better results compared with other types of embryos. The influence of this difference is due to the superiority of the embryo is already ripe. Sources of nutrients from embryos that are ripe will bring good nutrition to the embryo than other types of embryos is not yet complete so that the process will be slower compared to embryos that had matured. Arsyad (2013) states that the mature zygotic embryos have a regenerative capability better than the old embryo or embryos are too young. These results are consistent with research Mirici et al. (2009) showed that mature zygotic embryo has the activity of cell division, growth and the ability regeneratf organelles were high compared to the older embryos. The content of endogenous or exogenous hormones affect plant regeneration was lamtoro. These results are consistent with studies showing that high performance best callus occur in the plant growth regulator auxin 2,4-D 1.5 mg/L. Uranbey (2011) states that the appropriate use of embryos as explants will increase the amount of callus produced plantlets along with the use of endogenous or exogenous hormone auxin (IAA). Therefore, the use of mature embryo at a concentration of plant growth regulator auxin 2,4-D 1.5 mg/L is an appropriate alternative.
Effect of 2,4-D and type embryo embryogenic callus diameter ratio is the result of a reaction to exogenous auxin uptake activity were given. These results are consistent with Sari et al. (2014) research which states that the absorption of exogenous and endogenous auxin will cause cell division continuously increasing the number of cell tissue. Diameter growth lamtoro callus (L. leucocephala cv. Tarramba) are presented in Table 2 .
The lowest of diameter growth in the first week after planting occurred in all PGR concentrations of 2,4-D. The type of pre-globular embryo that is equal to 0 cm and the highest occurred in PGR concentration of 2,4-D 1.5 mg/L in type of mature embryo that is equal to 1.460 cm. Results of analysis of variance showed PGR giving 2,4-D at all levels of concentration and types of different embryonic callus significantly on the increase in diameter (P<0.05). Interaction between PGR giving 2,4-D and type embryos to increase the diameter of the callus. The pattern of the increase in diameter of callus from the first week to the fourth week after planting that is contained in the delivery of PGR maximum peak of 2,4-D 1.5 mg/L while the minimum peak occurs at 0.5 mg/L. type of embryos that showed the best performance on high accretion callus every week observation is mature embryos. A similar incident occurred in the fourth week after planting there is high accretion lowest callus persists on the type of preglobular embryos is 0.222 cm while the highest occurred in PGR concentration of 2,4-D 1.5 mg/L in type of mature embryo is 1.330 cm.
Callus diameter growth is the influence of PGR provision of 2,4-D that has no interaction on the type of embryo. Callus diameter accretion process described in the study of Sari et al. (2014) that the use of 2,4-D PGR influence on callus diameter. Auxin absorption will cause cell division continuously increasing the number of cells. In general, the four types of embryo provide developmental responses in diameter, but the speed and regeneration of the cells are different. Rahmawati (2016) is stated that dosing PGR 2,4-D 1 mg/L shows the effect of the growth and development of plant callus lamtoro Tarramba best cultivars. The study is in line with the results of this research are giving PGR best 2.4 occurred at a dose of 1.5 mg/L, so that there is an increase in dose to grow new ones. Callus diameter growth is presented in Figure 1 . Figure 1 shows the linear relationship and interaction between the type of embryo and plant growth regulator concentration of 2,4-D to increase callus diameter (cm -1 ). Callus diameter growth every week on PGR concentration of 2,4-D 1.5 mg/L relatively high compared with 2,4-D PGR 2 mg/L, 1 mg/L, and 0.5 mg/L. Type embryos showed the best performance based on the increase in diameter respectively callus is mature embryo, cotyledon, heart, and pre-globular. Figure 1 shows the same pattern every week callus growth slowdown that occurred in the third week after planting up to four weeks after planting, this means that in the third week after planting an optimum peak PGR callus growth on medium with 2,4-D. Callus color is one of the variables of the morphological characteristics of the most visible callus, while the texture of the callus callus conveniently indicates the ability to regenerate. More and crumb texture of the callus regeneration ability, the better. Callus color of lamtoro (L. leucocephala cv. Tarramba) are presented in Table 3 .
Leaf color change in the concentration of 2,4-D PGR against this type of embryos having the same mean score on mature embryo, cotyledon, and a heart that is with a score of 4 (green), while on the type of pre-globular embryos has mean score of 1.80 (tawny). Analysis of variance results showed that administration of 2,4-D PGR concentrations on callus morphology were not significantly different colors while the color types of the morphology of embryos callus was significantly different (P<0.05).
There are very significant differences between mature embryo, cotyledon, heart, and pre-globular embryos. Colors on mature embryo, cotyledon, and heart has a score of 4 on 1 WAP to 4 WAP there is green, while the pre-globular embryo has a score of 1.7 to 1.9 that is yellow. Arsyad et al. (2013) states that the callus color difference caused by the accumulation of phenolic compounds. Embryos subjected to browning occurs in the regeneration inhibition compared with embryos that do not undergo browning. Callus conveniently indicates normal generally yellow-green to green (Figure 2) . Rahmawati (2016) adds that browncolored callus indicates the influence of PGR toxicity of 2,4-D that causes brown colored callus. In addition, the explants were too young to be quickly issued a phenolic compound compared with mature explants. Based on research Moallem et al. (2013) in the early phase of callus induction, the explants browning around the polyphenol oxidation reaction that occurs in the area of injury explants react with the media. The compound will inhibit the growth of plant tissue and cause the plant to die. Callus texture consists of a compact type of texture and crumb texture. Compact texture has a cell structure that is solid, tied to each other, and gather, while the texture of the crumb has a rare cell structure, hollow, dispersed, and has a crumb spot. Changes of callus texture on the entire PGR concentrations of 2,4-D and type embryos have the same texture is compact. Good callus crumb texture to make it easier to regenerate into plants. Crumb callus morphological characteristics indicate that the cells have properties for producing many embryos embryogenic somatic and easy to divide in plant regeneration. The morphology of the callus texture (L. leucocephala cv. Tarramba) are presented in Table 4Callus crusts are composed of cells with sufficient space and cavity width. Rahmawati (2016) suggests that the interaction between the cotyledons explants types of plants and plant growth regulator 2,4-D 1 mg/L shows the morphological characteristics of most well after gamma-ray irradiation. Based on Hopkins (2010) research, the use of high auxin dose levels would cause infected cells, enlarged, and undergo rapid cell division is not normal. The statement is in accordance with the findings that there is callus which has a superior texture morphology at doses of 2,4-D PGR 2 mg/L.
CONCLUSION
Embryogenic callus growth response and lamtoro morphology (L. leucocephala cv. Tarramba) is optimal in 1.5 mg/L of 2,4-D PGR concentration. based on the embryo used, mature embryo shows the most optimal manner of morphophysiology. Embryogenic callus such as mature embryo, cotyledon, and heart showed a faster growth rate than pre-globular embryos. There is no interaction between the administration of PGR concentration of 2,4-D and type embryos.
